The involvement of microtubular disruption in methylmercury-induced apoptosis in neuronal and nonneuronal cell lines.
Methylmercury (MeHg) is known to interfere with cell cycle progression by disruption of microtubules. The relationship between the changes in cell cycle and the induction of apoptosis caused by MeHg was investigated in cultured mammalian cells. MeHg caused nuclear fragmentation and DNA ladder formation in rat pheochromocytoma (PC12) and mouse neuroblastoma cells exposed to MeHg. Flow cytometric analysis revealed that the occurrence of apoptosis was preceded by the accumulation of cells in G2/M after MeHg treatment. Exposure to colchicine, a well-characterized mitotic inhibitor, also caused G2/M-phase arrest followed by the appearance of apoptotic cells. These results suggest that G2/M-phase arrest through the disruption of microtubules is an important event in the development of apoptosis by MeHg. MeHg treatment led to G2/M-phase arrest followed by apoptosis in nonneuronal HeLa cells also. Bcl-2 was phosphorylated by MeHg treatment in HeLa cells but not in PC12 cells; however, p53 expression was not changed in either cell line. Thus, MeHg induces apoptosis via a p53-independent pathway in both cell lines, however, different pathways may be activated after the disruption of microtubules in PC12 and HeLa cells.